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Summary  Admiralty Bay, the largest bay of King George Island in the South Shetland Archipelago, Antarctica, 
was formally adopted as an Antarctic Specially Managed Area (ASMA No. 1) by the Antarctic Treaty Consultative 
Meeting XXIX, in 2006.  Brazil, Ecuador, Peru, Poland, and the U.S.A. have active research programs in this Area. 
In summer 2007, the ASMA Management Group, with representatives from the five countries, met in Admiralty 
Bay to: initiate coordinated activities, undertake an on-site review, discuss the actions related to the Management 
Plan and further develop a 10-year joint monitoring program.  Thirty years of continuous research carried out in the 
Area has revealed significant ecological changes.  Increasing human local activities have also contributed to 
environmental changes.  Coordination of activities will help to minimize potential impacts.  This paper summarizes 
the main activities related to the implementation of a management plan for Admiralty Bay and the steps towards a 
joint environmental monitoring program.  
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Introduction 
The geographic isolation of Antarctica enhances its value for climate change research because the continent remains 

relatively free from anthropogenic impact (Callaghan et al., 1992).  However, even small climatic shifts and local 
human activities (research and tourism) have a significant impact on the biological habitats and ecology of the Antarctic 
ecosystem (Melick and Seppelt, 1997; Vincent, 1997; Weber & Montone, 2006).   

Admiralty Bay, the largest Bay of King George Island (KGI), South Shetland Archipelago, is characterized by a 
magnificent glaciated mountainous landscape, varying geological features, rich seabird and mammal breeding grounds, 
diverse marine ecosystems, and terrestrial plant habitats.  In this area, human activity started as early as 1819 with early 
explorers and hunters of whales and seals (Gurney, 1997).  Scientific research has continued for about 30 years based at 
the Polish Henryk Arctowski Station, at the Brazilian Comandante Ferraz Station, and at the field camp  Copacabana 
(former Pieter Lenie) of the U.S.A. Antarctic Program.  Research activities at the Peruvian Machu Picchu Station (at 
Crepin Point) and at the Ecuadorian refuge República del Ecuador (at Hennequin Point) have occurred intermittently 
during summer in the last 20 years (ATCM XXX/IP 111, 2007).  Despite the high density of scientific activity (in 9 
research stations) in the island, there was no integration of scientific information into a systematic multidisciplinary 
framework to study trends of cumulative impact caused by human activities (local and regional).  

In 2006 Admiralty Bay was formally adopted as an Antarctic Specially Managed Area (ASMA No. 1) by ATCM 
XXIX to improve the level of mutual assistance and co-operation among Parties operating in the Area; avoid or 
minimize the risk of mutual interference and cumulative impacts on the terrestrial and marine environments; manage 
potential or actual conflicts of interest between different activities, including science, logistics and tourism; improve the  
understanding of natural processes, to protect the environment from unnecessary disturbance; protect important 
physiographic features, and the outstanding biological, ecological, historical and aesthetic values; and safeguarding the 
long-term scientific research in the Area.   

Characteristics of Admiralty Bay (ASMA No 1)  
ASMA No. 1 covers an area of 362 Km2 that includes ice cover (165 Km2), land free of ice, and the bay (135 Km2) 

(Weber & Montone, 2006) (Fig 1).  Meteorological conditions of the area are controlled by cyclonic systems originating 
in the Bellingshausen Sea, which generate high cloudiness and warm temperatures (Stezer & Hungria, 1994; Rakusa-
Susczewski, 2005).  The annual mean temperature is -2.8oC, with a mean of 0.9oC during summer and -7oC during 
winter (Ferron et al, 2004).  The relative humidity mean is above 80%, with about 500 mm of annual precipitation 
(Rakusa-Susczewski, 2005).  The geological substrate of this site is conformed by sedimentary rocks covered by 
volcanic rocks from the Jurassic and Cenozoic (Birkenmajer, 2001).  The glaciers morphology may be characterized in 
three types; soft glaciers whose mass is structured in form of ice cliffs and discharged as ice walls, glaciers sitting in 
short and narrow valleys with high slopes, and the glaciers that end up in land free of ice,  presenting moraines deposits 
in their cover front (Bremer, 1998; Simoes, 2004).  
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Figure 1.  Location of King George Island and Admiralty Bay (ASMA No 1). 

Ecological studies: Some main findings 
Research developed in this site has included a diversity of scientific disciplines and country participants. Long term 

ecological studies have revealed significant quantitative changes and specific trends in the system’s variability Rakusa-
Scuszczewski et al, 2005; ATCM XXX/IP 111, 2007; Robinson et al., 2003).  The ice-free areas have enlarged threefold 
during the last 20 years, creating conditions for inhabitation and succession (Olech and Masalkim, 2001; Robinson, 
2003).  The number of penguins has decreased in the area, the Adelie (Pygoscelis adeliae) and chinstrap penguins 
(Pygoscelis antarctica) found an overall decline by roughly 57% in the last 30 years (Hinke et al. in preparation; Sander 
et al., 2007; Naveen et al., 2000) the population of gentoo penguin (Pygoscelis papua) decreased 62% since 1977 
(Ciaputa and Sierakowsky, 1999).  The numbers of fur seals change in multi-annual cycles.  The abundance of elephant 
seals has kept stable, whereas those of Weddell and crabeater seals has declined (Salwicka and Sierakowsky, 1998) 

Long term monitoring of atmospheric and air temperature records undertaken by Brazilian researchers has revealed 
an increase in the mean air temperature of 1.1 oC from 1956 to 2000 (Ferron et al., 2004).  This increase in temperature 
has been associated with a 12% frontal glacier retreat during the same period (Arigony, 2001).  Polish scientists have 
observed, in the King George Island, a retreat of the valley-type tidewater glaciers front by 1 km since 1956 which has 
occurred against a background of climate warming by 1.4°C, while the Larsen glacier advanced by 0.6 km and the 
northern ice-cap margin on KGI was approximately stationary (Macheret and Moskalevsky, 1999).  Retreat of glaciers 
in the middle and outer parts of Admiralty Bay has exposed new ice-free coastal areas suitable for breeding grounds of 
some species of seals (Simoes et al., 2004; Birkenmajer K., 2002). 

Due to warmer temperatures, winter sea-ice duration in the region is shortening (Parkinson, 2002) impacting 
spawning and nursery areas of krill (Euphausia superba).  The decrease in krill population has been found to coincide 
with an increase in salps (Salpa thompsoni) in  lower-latitude groups with lower food requirements (Atkinson, 2004; 
Loeb, 1997).  These changes among key species have profound implications for the food web of the KGI. Penguins, 
albatrosses, seals and whales have wide foraging ranges but are prone to krill shortage (Sander, 2007; Naveen et al., 
2000; Fraser & Hoffman, 2003).  Thus, strong correlations between indices of penguin and krill recruitment suggest that 
penguins may live under an increasingly krill-limited system that has disproportionate effects on the survival of juvenile 
birds (Hinke et al., in preparation).  

Human activities and impacts at Admiralty Bay 
The effects caused by human activities have been studied and monitored by the stations according to their 

environmental management plans and specific research themes.  Some changes have been observed in the terrestrial 



Borbor-Cordova et al. An international effort to manage and monitor Admiralty Bay (ASMA No. 1), King George Island, Antarctica 

 

3 

areas, especially in the Facilities Zones, such as the diversity and abundance of fauna and flora (Weber & Montone, 
2006; ATCM XXX/IP 111, 2007, Oleech & Massaleski, 2001).  There has been a decline in breeding areas of flying 
birds in the region, especially those of the giant petrel (Macronectes giganteus), whose population has been reduced 
almost completely in some areas (Weber & Montone, 2006; Jablonski, 1986; Bugoni  et al., 2004).  Conversely, the 
populations and breeding areas of opportunistic and predator birds, such as skuas (Catharacta maccormicki) and kelp 
gulls, have increased considerably (Mascarello et al., 2004; Weber & Montone, 2006).  However, it is no clear if human 
activities have contributed to such changes. 

The main potential sources of pollution in the Bay are the by-products of the burning of oil (emissions) into the 
marine environment and into the atmosphere (Leal et al. unpublished); and sewage discharge into the sea from the 
scientific stations.  In the marine environment, minimal local changes in the benthic community structure near the 
station have been identified, indicating that the impact from human activities on the benthic system is still minor and 
related to organic enrichment in the food web.  In general, natural processes, such as anchor ice and ice-scours, rather 
than anthropogenic processes, are still the main cause of environmental changes in this system (Weber & Montone, 
2006; ATCM XXX/IP 111, 2007).  

Despite the fact that human impact is still a minor problem in Admiralty Bay, being restricted to the surroundings of 
stations,  it is important to consider that this is a site of increasingly diverse human activities, which are continuously 
growing and becoming more complex.  Better planning and coordination of existing and future activities will help to 
avoid or to reduce the risk of mutual interference and minimize environmental impacts, thus providing an effective 
mechanism for the conservation of the valuable features that characterize the area. 

The Management Plan and the strategy for a monitoring plan 
The Management Plan of ASMA No 1 established a Management Group, with representatives from Brazil, Ecuador, 

Peru, Poland and U.S.A. to oversee and coordinate activities in Admiralty Bay.  The group  identified as main priorities: 
the development of an on-site review to define the baseline information; the identification of current relevant ecological, 
historical and scientific values; the investigation of  cumulative impact, trends and  changes in the environment; the 
standardization of methodology, indicators and parameters for the Monitoring Program;  the sharing of information on 
activities conducted in the area; the enhancement of collaboration for the International Polar Year; and finally the 
dissemination of information on environmental and scientific activities in the area. An initial Matrix of Environmental 
Indicators (EI) was developed using the framework of Pressure-State-Response (UNESCO, 2006) that would be applied 
in the Monitoring Programme. 

The second meeting of the Management Group was held in Admiralty Bay, King George Island, Antarctica, in 
January, 2007. An on-site review  was undertaken based on the checklist for inspections recommended in the Resolution 
5, 1995 (ATCM XIX, Seoul) and on a draft checklist for inspecting protected areas in Antarctica proposed by New 
Zealand, the United Kingdom and the U.S.A. at the Committee of Environmental Protection IX.  The main conclusions 
from the field survey were that ecological, historical and scientific values were still relevant, although some changes on 
ecological sites have been observed. Fauna concentrations and breeding areas have varied.  Human activities and 
infrastructures of the stations generate environmental impacts at different levels, being the most evident the noise 
pollution, generated by power generation.  Wastewater discharged from the sewage treatment plants of the stations has 
still a low impact in the biochemistry of the surrounding marine area.  The impact is chronic, local and very restricted in 
range (maximum 200m from the shoreline).  However, it was recommended that a permanent monitoring program be 
created to track any ecological changes in the surrounding area of the outflow.  Finally, the solid waste generated by the 
stations is classified before final disposition and transportation.  The organic combustible wastes are burned in 
incinerators provided with filters to reduce harmful emissions.  The solid residue of such incineration is removed from 
the site, together with all the other solid wastes, which are compacted and adequately stored for transportation.  
Monitoring of emissions into the atmosphere of the Bay, discriminating local anthropogenic sources from those coming 
from South America (regional), has been highly recommended (Field Survey, 2007; ATCM XXX/IP 111, 2007). 

The review of the state of the environment and the preliminary matrix of EI developed in previous meetings by 
scientists of Brazil, Ecuador and Peru were presented to representatives from Poland and U.S.A., partners in the 
management of ASMA No 1, and was further developed.  The EI include a number of biophysical parameters to assess 
air quality, soil conditions, fresh and sea water quality, sediment pollution, vegetation distribution and abundance, and 
wildlife health.  To evaluate the impact of anthropogenic activities, the EI would include ecological footprint, fuel 
consumption, aircraft/vehicle operation, solid and liquid waste generation, wastewater volume and components, noise 
level, stations population, number of field activities, Environmental Impact Assessment (EIA)/permits compliance, and 
introduced organisms.  The EI are considered logistically feasible within a time frame appropriate for each parameter 
(annual, biannual, quinquenial).  The systematic of long-term monitoring, with detailed information, resources and 
timetable of activities is in preparation and the monitoring programme is to be implemented in 2008.  
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Summary 
The establishment of the ASMA No 1, and the interaction among the countries at the site, has definitely improved 

the level of mutual assistance and co-operation among parties.  This is crucial for the successful implementation of the 
Environmental Management Plan and of the long term joint Monitoring Program.  
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